Proton nuclear magnetic resonance spectroscopy of primary cells derived from nervous tissue.
Cell culture techniques, high-resolution in vitro 1H nuclear magnetic resonance (NMR) spectroscopy, and chromatographic analyses were used to compare the properties of purified cell populations derived from the PNS and cortical neurones. Cell cultures were immunocytochemically characterised with specific antibodies to ensure purity of the individual cultures. Spectra of perchoric acid extracts of cultured Schwann cells, perineural fibroblasts, dorsal root ganglion neurones, and cortical neurones displayed several common features. However, statistically significant differences were found by 1H NMR spectroscopy in most metabolites among the cell types studied. In addition, cells could be distinguished by the presence or absence of certain amino acids. For example, N-acetylaspartate was present in dorsal root ganglion neurones and cortical neurones, gamma-aminobutyric acid was present in large amounts in cortical neurones, and Schwann cell spectra displayed a large signal from glycine. These results extend our earlier findings that different cell types of the CNS exhibit highly characteristic metabolite profiles to now include the major cell types of the PNS. These latter cell types also exhibit characteristic metabolite compositions, such that even Schwann cells and oligodendrocyte type 2 astrocyte (O-2A) progenitor cells-precursors of the myelinating cells of the CNS and PNS, respectively-can be readily distinguished from each other.